
'4 

; . A -echod cb: validating caca crom 2/remo:e vehicle emiisioa sensia^ device. 
:o:r:p:[ilr.z :he seeps of: 

ob:2iaiag daca from ac ieasc one rjfnnoce vehicle emission sensing device including a- 
leas*, vehicle emission daca; 

vaiidanng at ieasi a oaa of che dba by Laspeciion of at least some of said vehicle 
emission data, wherein the step of valiaanng the data comprises one or more of: 
a) checking for insufficient exhaust plum.e 

0) cneckmg ror a calibration error. 

.... / 

c) checking for improper optical component alignment, 

d) checking for inordinatelv; low or high readings for one or more exhaust 
components, 

e) checking for large \-ariations berv.-een different readings taken for the same 
exhaust plume, 

f) determining wheiheythep^ isa^econd source of emissions present, 

g) determining whether vel^igi^^sbeed^^ are m.et, 

h) detetmining whether vehicle acceleration criteria are met, and 

1) determining whether ambient or locaJ conditions have significantly influenced the 
data collected; 

designating that the vehicle emission data either: 

i) meets/predetermined quality assurance criteria; or 

ii) does not meet predetermined quality assurance criteria; and 
-providing an ^dication that said data has been validated. 

2. The method according to claim 1, wherein the obtained. data comprises vehicle 
identification data/and - . 
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^vnere:- :-e seep ot vairciacirg a: leas: oir, ofche da:2 comprises inspeccioa of •he 
••'ehicle idenciflcacion caca. 

3. The -echod according lo clain^ 2. wherein che vehicle idenciclca-ioa daca comorises 
da-.a seiecced rrom license p!a*:e daca and imaae data: and 

wherein ihe step of validating furxher comprises de:erm.ining a license place nLimber 
based on an inspeciion of ai least som.e of the vehicle identification data. 

4. The meihod according to claim 1 , funher comprising the steps of; 
matching vehicle identiiTcatioa data with th^^propriate vehicle emission data based 

on inspection of a: least a ponion of the vehicle iaentirlcation data; and 

combining the vehicle identitlcation data and the vehicle emission data. 

5. Tne method according to claim 1., wherein the step of validating the data comprises 
uvo or more of: 

a) checking for insumci^t exhaust plmne, 

b) checking for a ealibrajioi^^rror, 
t i c) checking for iWpropcr/bptical component alignment, 

d) checking for inordinately low or high readmgs for one or more exhaust 
components, 

e) checking for large variations between different readings taken for the same 
exhaust pimne, 

0 determining whether there is a second source of emissions present, 

g) determiaing wiiether vehicle speed criteria are met, 

h) determining whether vehicle acceieraiion criteria axe met, and 

i) deteimining whether ambient or local conditions have significantly influenced the 
data collected. 
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• -e me:noG accorcmg co claim I . waeriia C-^ seep o: vzHdadng che data comorises 
riree o: —ore oc: 

a) checking for insuulcienc exhausc gliirp.c 

b) checking for a calibracion error/ 

c) checking for improper opcical/^omponenc alignmen-, 

d) checking for inordinacely lo^y or high readings for one or more exhaust 
components, 

e) checking for large variations between different readings taken for uhe same 
exhaust plume, 

0 detenmining whether there is a second source of emissions present, 

g) determining whether vehicle speed criteria are met, 

h) determining whethe^'vehicle acceleration criteria are met, and 

i) determining w^hether ambient or local conditions have significantly influenced ihe 
data collected. 

7. Tne method accordinp^c^claim 1, wherein the step of validating the data comprises 
four or more of: // 1 

a) checking for insuflicient^exhaust plume, 

r 

b) checking calibration error, 

c) checking fop improper optical component alignment, 

d) checking for inordinately low or high readings for one or more exhaust 
components, 

e) checking for large \*ariations between different readings taken for the same 
exhau^plume, 

f) determining whether there is a second source of emissions present, - - - 
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h) cbce— iaing whether vehicle acceleridon cri-erin are mec. zr-.d 
0 Gecermiaing '.vhe-iher arribienc or local condicions ha^'e sianiclcanclv [p.Rijenced :he 
dap collected. 

- S. The rn^Lhod according to claim I . wherein the step of validating the data comprises 

five or more of: 

a) checking for insufficient exhaust plume, 

b) checking for a calibration error, 

c) checking for improper optical component alignment, 

to d) cheeking for inordinately low or high readings for one or more exhaust 

components, 

e) checking for large variations berween different readings taken for the same 
exhaust plume, 

f) deterxTuning v^tiether there is a second source of emissions present. 



f ' " \ 

I -* g) detOTm^Iing whether vehicle speed criteria are met, 

h) deti^^pmrang'w^ vehicle acceleration criteria are met, and . 

i 

i) detemiiiuiig whether ambient or local conditions have significantly influenced the 
data collected, 

9, The method according to claim 1 , Vr-herein the step of validating the Hat^ comprises 

20 six or more of: | 

i 

a) checking for insufficient exhaust plume, 

/ . 

b) checking for a calibration error, 

. I. - 

c) checking for improper optical component alignment, 

d) choking for inordinately low or high readings for one or more exhaust 



25 components. 
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?) c::ecki"g :o: l^jrge ^'ariziions ber.veen dirtereac readings :2icen :or -he saine 




ex:^au5C Diume. 



0 deceWiining whether chere is a second source of emissions presen;. 

g) decerininiag whether vehicle speed criceria are mec. 

h) cetemAining whether vehicle acceleracioa criceria are meL and 

i) determ rung whe-her ambienc or local condicions have significancly. influenced the 
data CO lected. 

10. Tne meihod according to claim 1, wherein the step of validating the data comprises 
seven or more of: 

a) checl<ing for insufficient exhaust plume, 

i 

b) checking for a calibration error, 

11 
% 

c) checking for improper optical component alignment, 

! 

d) checking for inordinately low or high readings for one or more exhaust 
comDOrients, 

e) checkin^for Jarge variations betv.-een dinerent readings taken for the same 



exhaust^^fume; — ^ 

f) determixdng vdiether there is a second source of emissions present, 

g) detenniaing whether vehicle speed criteria are met, 

- h) determining whether vehicle acceleration criteria are met, and 
i) deter minin g whether ambient or local conditions have significantly influenced the 
data collected, 

I . . 

1 1 - The method according to claim 1 , further comprising xhe step of maintaining the chain 
of custody of the vehicle emission data and vehicle identification data in a manner sufficient 
to allow introduction of the validated data as evidence in a legal proceeding. 
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eaicie ^m-ssiori sensing device irrirnediacely prior co obcaining :he vehicle emissioa da-a. 
The cTiechod according co claim 1 , further comprising che seeps of: 
detecing inaccurate da-a; 
idemtif^ang pauems of inaccurate data; and 
sussesung reasons for inaccuraie data, 

T . 

14. A nieihod for validating information from a remote vehicle emission sensing device 
compnsmg steps or: 

sensii^g emissions from a vehicle at the remote sensing device to create emissions 

data; 



ODLaining an image of a license plate of a vehicle at the remote sensing device to 
create image datl; 

...\ 

combming* the emissions data and image data; 
forwardiBgvthe combined data to a processing station; 
displa\-ing4ie combined data at the processing station; 

-part of the combined data by inspection, wherein the step of 
validating comprises: 

a) reviewing the vehicle emission data for reliability; 

b) comparing the vehicle emission data to predetermined H^t^ ranges to 



validat 



— ensure that the vehicle emission data meets predetermined quality 



assurance criteria; and 
c) designating that the vehicle emission data either: 

i) meets predetermined qualiT>* assurance criteria; or 

ii) does not meet pxedetennined quality assurance r i i tf^i j ^; and 



H ::e mechod according co c:a;m 14. \vh 
corriD-ises -he sceDS of: 



cne s-ep 01 vaiidanna che con:ibined dac: 



decemaining the license place da-a froni *.he image ca-ia; and 
pro^'idiEW an indicaiion iha: che combined data has been validated. 

16. The method according to claim 14, wherein ihe seep of validating the com.bined data 
comprises the ste p of ensuring that a minimum amount of reliable emissions data has been 
obtained. 

1 7. The meih|)d according to claim 16. wherein the step of comparing the vehicle 
emission data to predetermined data ranges comprises checking for one or more of: 
insufficient e.xhaust plume, calibration error, improper optical component alignment, 
inordinately low or high readings for one or more exhaust comnonents, lar^e variations 

! 

between different .readings taken for the same exhaust plume, whether there is a second 
source of eniissioo^'Dresent, whether vehicle speed criteria are meu-wnether vehicle 




acceleration critferia:%ej5iet;^d whether ambient or local conditions have simificantlv 
influenced the datk collected, 

1 8. A system ^fov validating data &om a remote vehicle emission sensing device, the 
system comnrisirig: 

- ' -! -.. ...... 

a remote Vehicle emission sensing device for remotely obtaining vehicle emission data 
from the exhaust plume of a vehicle; 

means for validating at least a part of the vehicle emission data by inspection of said 
data, wherein \;alidating comprises: 



a) comparing the vehicle emission data to predetermined data ranges to ensure tiiat 
the vehicle emission data meets predetemiined quality assurance criteria; and 




b) -j^sigr^aci-g chac che vehicle emissio:! daca eicher: 

i) rr.ee*:5 Drede*:ermined aualir-.* assurance cricer-a: o: 
Vi) dees noc lueec predecennined qualir.* assuraj^ce cri:eria: and 
uLear.i 'pr providing an indication chac 5aid data has been validaced, 

19. The syscam according to claim IS. Uinher comprising m.eans for obiainine vehicle 
idencificacion daiaXand 

wherein ihe Vneans for validating at least pan of the data comprises a means for 
inspection of uhe vemcle identification data. 

20. The system according to claim 19, wherein the vehicle identification data comprises 

10 license olate data; and 

\ 

wherein the means for validating funher comorises means for determinincr a license 



olate number based onlthe license olate data. 

CO 1 

=p ^ 1 . The system according to claim 1 8, further comprising: 

means for n^climg vehicle identification data with the appro'priate vehicle emissions 



data based on insBec^i'^i^^the vehicle identification data; and 



means for comljining the vehicle identification data and the veiiicle emissions data. 
22, Tne sj'stem according to claim 2 1 , wherein: 



a) the vehicle identification data comorises vehicle ima^e data- and 

b) the means for validating the data further comprises means for detennining a 
-0 license plate number based on the vehicle image data. 

23. The system according to claim 18, fimher comprising: 

means for ob(aining image data of the same veiiicle from v,-hich the vehicle emission 
data was obtained; .and 

means for/combining the vehicle emission data and the image f^^-f^ prior to validating 
25 at least some of/tfae H^rra 
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\:he 5>*5cem according co c[aim iS, ^vherein ch 



15 :o: •.•aucacin^ -."enicie en^ission 



iies che "eans tor ensuring chac a n^inimun^ amounc o-' reliable ^'ehicie emission da-: 
na5 oeen obcained. 

23. Thi syscem according lo claim 24, wherein ihe means for ensuring chac a minimum 
amiOun: oifrY'^-^!- vehicle emission data has been ob'.ained includes means :o ensure [hac one 
or m.ore of ilip follo^*.ing conditions is not present: 

a) Ln:;ufficient exhaust plume, 

b) calibration error, 

c) improper optical component alignment, 

d) inor|maiely low or high readings for one or more exhaust components, 

e) larg^ variations between different readings taken for the same exhaust plume. 

f) whether there is a second source of emissions present. 



g) whether vehicle speed criteria are met, 

h) whether^^^^ acceleration criteria are met, and 

i) w-heti^j^ra^ or locai conditions have significantly influenced the data 
collecTM. 

26. The system according to claim 25, fiinher comprising means for indicating the cause 
of vehicle emission data being determined to be imreliable by said means for ensurinc^ the 



reliability of the vehicle emissions data, 

I . - 

27. • The system according to claim 1 8, v,-faerein the vehicle identification data includes 



image data and 



icense plate data obtained by an automatic license plate reader. 



28. The system according to claim 27, wherein the means for validating further 



comDnses: 



a) /means for comparing the license plate data and the image Hata; 
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c) 



r:^e2"5 io: correc-ir-a cne --cense olace 61:2 



•me license O'zce gzch: 3r;Ci 



:e im2?e r;^::' :^ i-r 



•5 incons'-Scei 



means tor con- im^iiag caac '.he license p!a:e daca and -he irr.aae daca are 



ronS'Scent. 

29. Tne system according to claim IS, funher comprising che m.eans for m.aintainine ihe 
rhain of cuS'.odybf me vehicle emission da-^a and vehicle ideniificacion data in a manner 
sufficienc lo allow imroduciion of the validated data as evidence in a legal proceeding. 

30. Tne system according to claim .18, funher comprising means for calibrating the 
remote vehicle emission sensing device prior to obtaining the vehicle emission data. 

3 I . Tne system! according to claim 1 8, funher comprising: 

m.eans for deleting inaccurate data; 

means for identifying panems of inaccurate data; and 

means for suggesting reasons for inaccurate data 
32. A system ^r-'^^cessmg information from a remote vehicle emission sensing device 
comprising: 

means for obtaining an Lmage of a license plate of a vehicle at the remote sensincr 
device to create image data; 



means for automatically reading the license plate to create license plate data; 
means for combining the emissions data, image data, and license plate data; 
means for forwarding the combined data to a processing station; 
means for/displaying the combined data at the processing station; 
means for validating the combined data by insuection, v,-hcrein validating comorises* 
a) comuaxing the veiiicle emission data to predetermined data ranges to ensure that 
the veiiicle emission data meets predetermined quality assurance criteria; and 



/ 
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b) dbsignacin^ cha. che vehicle e-ission eUher: 

i) ~ee:5 predece— ined cu2iic>* zisurance criceria: o: 

ii) does noc rrieec predece— ined quaiir^' a55u:i:-ce cri:eria; and 
"or forv/ardip.g -.he valida-ed da-.a co a daia scorage location. 

The system according eo claim 32, wherein the means for validacin^ the combined 



means 



da-.a fur.her co 



monses: 



m 



eans for comparing ihe license plate data and the image data; 



means 



/ 

for correcting ihe license plate data when the image data is inconsistent with 



the license plate data; 



means 



means 



foT^cm^ning that the license plate data and the image data are consistent; and 
fojr^prp\^|dm indication that the combined data has been validated. 
Tne s^'stem according to claim 32, wherein the means for validating the combined 

/ 

data fiinher comprises means for ensuring that a minimtim amount of reliable emissions data 
has been obtained. . ^ ' 
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